98
Its tectonic evolution was dominated by the emplacement of the Cretaceous ophiolites and 99 ophiolitic melanges, followed by deposition of Upper Cretaceous-Eocene flysch [20, 21] . Based on 100 studies of [18] the Sistan ocean zone was characterized by deep water facies, In contrast, the shallow 101 water sea governed upon the Lut and Afghan blocks from Cretaceous to Eocene times [12, 32] . Both 102 the Neh and the Ratuk complexes comprise ophiolitic melanges, as well as non-metamorphic and 103 metamorphosed deposits [31] . Both consist of a mélange incorporating ophiolitic rocks (about 30% 104 in volume) associated with Cretaceous to Eocene phyllites and Paleogene terrigenous, marine 105 sedimentary rocks [33] . zone (modified after [31] , based on [18] ) (C). 
120
Maastrichtian pelagic sediments, chert, limestones and radiolarites ( Figure 2A ). Detritus includes 121 fragments of basalt, gabbro and ophiolitic chert [18, 22, 34] .
122
The Neh-Ratuk ophiolites comprise a mantle sequence (Cpx-rich harzburgite, harzburgite 123 serpentinized harzburgite and serpentinite) and crustal units including ( Figure 2B ): MOR-type 124 ultramafic cumulates (troctolite-dunite-wehrlite), gabbronorites, cumulate gabbros, high-level 125 gabbros with plagiogranitic dikes and basalts-spilitic basalt [35] . Weakly metamorphosed turbidite 126 successions constitute almost one-half of the Neh complex [18] 
171
Stockwork ore, which is rarely seen, occurs as calcite-quartz-sulphide (pyrite, chalcopyrite, magnetite, sphalerite, pyrrotite and marcasite) veinlets beneath the massive ore body. In the study 173 area, colour of mineralization in outcrops is pervasive reddish-yellowish, so can easily be 174 recognized, comparable to the so-called ochre ore in Cyprus VMS deposits [38] . The thickness of the 175 orebody is approximately 5 to 20 meters, consisting of pyrite, magnetite, chalcopyrite and sphalerite.
176
In the central part of Divar deposit, the massive sulfide-rich zone is dominant, whereas in the south 177 part of deposit, the massive magnetite-rich zone generally occurs.
178

Materials and Methods
179
Major element composition from minerals of 18 samples from wall rock related to 180 mineralization were analyzed by electron microprobe analysis (EPMA), using a Cameca CAMEBAX 
237
257
In Table 3 , analyses of orthopyroxene from mantle peridotites and gabbronorites presented.
258
Orthopyroxene is unzoned and is rich in enstatite [46] . Orthopyroxene in cpx-rich harzburgite and 
266
In cpx-rich harzburgite, clinopyroxene is diopside and is unzoned (Wo44. respectively. As shown in Table 3 and Figure 5A , Clinopyroxenes in the gabbronorites and gabbro 
300
In Table 4 and Figure 5B , representative analyses of plagioclase from gabbronorites, gabbros 
306
Plagioclases from the gabbronorite of the study area are likely to have been derived from a liquid,
307
which crystallized at high H2O content. 
308
327
Representative whole-rock major and trace element analyses of mantle peridotites and pillow 328 basalt are given in Pillow basalts characterized by moderate to partly high contents of TiO2, Y and Zr, as well as,
373
relatively low contents of U, Th, Ta, Hf (Table 5 ). In basaltic rocks with low-grade alteration, REE
374
and some trace elements (such as Th, Y, Zr, Nb and Ti), which are known as immobile elements, are 375 used for description of their tectonic setting and origin of primary magma [58] [59] [60] . These Pillow
376
basalts have very small Nb/Y (0.04) and Ti/V (22.5) ratios. As shown in Figure 9 , based on AFM diagram [61] and Nb/Y vs. Ti/Y diagram [62] , all samples concentrate in the field of tholeiitic.
378
According to Nb/Yb vs. Th/Yb diagram [63] and Th- Ta 
386
As shown in Figure 11A , N-MORB-normalized incompatible trace element abundances for 387 pillow samples show resemblances both in the shape to the N-MORB and in the abundances of some 388 trace elements [54] . Nevertheless, relative to N-MORB, Sr, Ba, and Rb are enriched, which reflected 389 the mobility of these elements during variable degrees of hydrothermal alteration of the original 390 N-MORB [65] . Chondrite-normalized rare earth element abundances [66] 
395
Mainly mineralization in the Divar deposit is 1) massive ore, 2) a poorly developed stockwork 396 ore at the bottom and 3) a gossan zone near the surface of deposit that summarized below. 
406
[66], the compositions of [67] .
407
As well as, specularite formed due to a surge of ƒO2 fugacity, whereas bornite formed by low 
413
In this deposit, most abundant ore mineral is pyrite and reaches 12 mm in size. Pyrite abundance
414
generally increases from footwall to hanging wall. Pyrite is most commonly present as euhedral to
415
anhedral grain and massive textures, but rarely occurs as framboidal texture. Framboidal texture has 416 been interpreted to represent primary depositional textures [68] . Intergrowth of pyrite with 417 chalcopyrite and magnetite is common ( Figure 3D ). Pyrite is surrounded by sulfide minerals (such
418
as chalcopyrite and sphalerite), magnetite, specularite, and gangue minerals ( Figure 3F ). According
419
to textural relationships, pyrite formed before sulfide minerals and magnetite. Cataclastic texture of 420 pyrite resulting from mechanical processes [68] . Chalcopyrite is consistently present in both 421 stringers and massive lenses. In the massive ore, chalcopyrite is commonly anhedral and irregular.
422
This mineral formed after pyrite, as shown by open space filling, and replacement textures. 
428
The abundance of pyrrhotite in the orebodies is attributed to low ƒO2 conditions. Marcasite is of low 429 abundance and occurs preferentially with pyrite. This mineral in the black smokers and massive
430
sulfide in the mid-ocean ridge centers is a common mineral [71] . Bornite in the study area is not 
460
The hydrothermal alteration associated at the VMS deposit is well-developed in the footwall 461 rocks whereas rocks in the hanging wall are generally weakly altered or unaltered [73] . VMS 462 deposits are thus genetically and spatially related to hydrothermal alteration process [74] . They are 463 usually widespread and easier to detect than the ore bodies they may host, and are excellent proxies 464 for mineral exploration [75] . The circulation of hydrothermal fluids modifies the mineralogy of rocks
465
and as a result, changes their physical properties [76, 77] 
533
The evolution of ore-fluids could be related with the temporal relationships among the primary 
539
Geometry and distributions of magnetite and sulphides, and the metal zonation of the ore body
540
show which both magnetite and sulphide generated from the same feeders. 
552
The ore zonation show a long-lived and active hydrothermal system responsible for primary mineral 
572
Mineralization in Zurabad-Khoy [25] , Ahmadabad and Sheikh ali-Bavanat [15] , Ramoshk-Kerman
573
and Zaghdareh-Baft [36] in sanandaj-sirjan zone; and Gazik-Kalilian [36] and Mesgaran [16] 
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